Coupled transport of water and ions through membranes as a possible cause of cytotoxic edema.
To clarify the mechanism of cytotoxic edema, NaCl and colloid solutions were separated isoosmotically by an artificial, electronegatively charged membrane. Under control conditions, no fluid movement occurred through the membrane since it was almost impermeable, even to small ions due to high charge density of the membrane. Following elimination of the negative charge, a fluid shift through the membrane from the NaCl to the colloid compartment began, indicating that although no intercompartmental difference in chemical potential of water exists, water movement occurred coupled with ions which commenced movement along the ionic gradient across the membrane. This process is discussed from the viewpoint of non-equilibrium thermodynamics.